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The relationship between frequency of consumption of a selected number of indicator foods and oral and oropha-
ryngeal cancer risk was analysed in a case-control study conducted in Northern Italy on 105 cases of oral and pharyn-
geal cancer and 1169 controls in hospital for acute, non-neoplastic or digestive diseases. Besides significant and
strong direct associations with tobacco (relative risk, RR - 11.0 for current versus never smokers) and alcohol (RR - 5.8
for upper versus lower consumption tertile), consumption of six food items (milk, meat, cheese, carrots, green veg-
etables and fruit) were inversely and significantly related to oral and pharyngeal cancer risk. The strongest protection
was apparently related to frequent fruit consumption, with RRs of 0.8 and 0.2 in the two highest tertiles. Allowance for
major potential confounding factors, including tobacco, alcohol and social class indicators explained only part of the
dietary correlates observed. The two items remaining significant after multivariate analysis were fruit (RR - 0.3 for the
upper tertile) and alcohol (RR - 3.8 for the upper tertile). The associations observed may simply reflect a generally
poorer nutritional status in the cases, although the observation that fruit consumption appears to be a particularly
important protective factor against oropharyngeal cancer is of potential interest, in terms of aetiological clues and pre-
ventive implications.
There are several suggestions that nutritional factors,
and specifically dietary deficiencies, are associated
with the risk of oral and pharyngeal cancer.
Iron deficiency and primary sideropenic anaemia,
since their first description early in this century, have
been associated with malignancies of the upper diges-
tive tract.1-2This syndrome (Plummer Vinson or Pater-
son-Brown-Kelly) was particularly common in
Northern European countries, but the risk of these
cancers was not associated with iron deficiency in trop-
ical countries, and similar lesions were not produced
by an iron-deficient diet in animals.3 Thus, other nutri-
tional deficiencies are likely to be implicated, including
those of niacin, riboflavin, thiamine and pyridox-
ine.2-4"6 Diffuse lesions of the upper alimentary tract
were also observed in pellagra, a disease endemic in
the Midwestern and Southern United States as well as
in Central Europe and Northern Italy up to the begin-
ning of this century, which was due to niacin deficiency
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and entails widespread inflammation of the mucous
surfaces of the oral cavity, pharynx and oesophagus
with consequent dysphagia.7
Over the last decades, formal epidemiological stud-
ies have been published on dietary correlates of oral
cancer. Although earlier work found little association
with any specific dietary item or method of prep-
aration,8 subsequent studies showed decreased risks
with increasing consumption of Vitamin A and C,9
fresh fruit, green leaf vegetables and other veg-
etables.10 More recent work from Brazil," as well as a
large, population-based study conducted in four areas
of the US12 seemed to point to specific protection by
fruit or citrus fruit intake, which was not accounted for
by the Vitamin C, carotene or fibre content in fruit or
vegetables.
To provide further information on the issue, the
relationship between a few selected indicators foods
and cancer of the mouth and pharynx was investigated
using data from a case-control study conducted in
northern Italy. This is a relatively high incidence and
mortality area, both on a national and European
scale.1314
SUBJECTS AND METHODS
The general design of this ongoing study of upper
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digestive and respiratory tract neoplasms, based on a
network including teaching and general hospitals in the
Greater Milan area, northern Italy, has already been
described.15 Within this study scheme, trained inter-
viewers identified and questioned patients admitted to
university and general hospitals in the area under sur-
veillance for the cancer sites of interest and a wide
spectrum of other conditions. All the interviews were
conducted in hospitals, and based on information pro-
vided by the patients (no proxy was identified for
deceased or ill subjects). Telephone replication of
selected sections of the interview (including the dietary
one), performed a few weeks later on a subsample of
approximately 10% of cases and controls, provided
information on questionnaire validity and reproduc-
ibility, and interview reliability.
Recruitment of cases of oral and pharyngeal cancer
started in January 1987, and the present analysis is
based on data collected before December 1989.
The cases studied were patients under the age of 75
years who had been admitted for histologically con-
firmed oral (n = 35) or oro-pharyngeal (n = 70) cancer
to the National Cancer Institute and the Ospedale
Maggiore, which includes the four largest teaching and
general hospitals in Milan. Cancers of the nasopharynx
and salivary gland were excluded. Only incident cases
(i.e. whose diagnosis was made within the year before
interview) were considered. Among 105 cases inter-
viewed, 89 were males and 16 females. The age range
was 37 to 74, and median age 56 years.
The comparison group comprised 1169 subjects (875
males, 294 females), admitted to the same network of
hospitals for acute, non-neoplastic or digestive dis-
eases, unrelated to alcohol or tobacco consumption.
The age range was 21 to 74, and the median age 55
years. Thirty-two per cent were admitted for trauma,
15% for non-traumatic orthopaedic conditions, 39%
had acute surgical diseases, and 14% other miscellan-
eous disorders, including acute infections, skin, eye
diseases, etc.
The catchment area of cases and controls was
comparable: 83% of the cases and controls resided in
the same region—Lombardy—91% of the cases and
94% of the controls came from northern Italy. On
average, less than 3% of eligible subjects (cases and
controls) refused to be interviewed.
Information was collected using a structured ques-
tionnaire on socio-demographic factors, personal
characteristics and habits; use of tobacco and alcohol
in various forms, coffee and other methylxanthine-
containing beverages; related personal and family
medical history; and specific use of drugs. Questions
on alcohol included the number of days per week each
type of alcoholic beverage (wine, beer and spirits) was
consumed, the average number of drinks per day, and
the duration of the habit in years. Data were also col-
lected on the usual frequency of consumption per week
of ten indicator foods before the onset of symptoms of
the disease which led to hospital admission, and simple
subjective scores (low, intermediate, high) were used
as measures of use of wholemeal bread or pasta and of
various fats in condiment (butter, margarine, oil).
Thus, a total of 17 food items were considered in this
report. All information referred to the patients' behav-
iour before the onset of the symptoms which led to hos-
pital admission.
Data Analysis
Measures of indicator food consumption were subdiv-
ided into three levels including, as far as possible,
comparable proportions of cases and controls com-
bined (approximate tertiles, although based on dis-
crete frequencies and consequently unevenly
distributed for several food items). Total alcohol con-
sumption was computed as the sum of wine, beer and
other types of alcoholic beverages, assuming a compar-
able content of ethanol in each type of drink (i.e.
150 ml of wine = 330 ml of beer = 30 ml of spir-
its = approximately 12 ml of ethanol).
Relative risks (RRs) of oropharyngeal cancer,
together with their 95% approximate confidence inter-
vals (CIs),16 were first computed from data stratified
for sex and decade of age by means of the usual Man-
tel-Haenszel procedure." Significance was assessed by
the linear trend test described by Mantel.18
To account simultaneously for the potential con-
founding effect of major identified covariates, multiple
logistic regression was used," including terms for age,
area of residence (Lombardy versus other), education,
social class, and smoking. Finally, since various food
items may act to confound each other, models were
produced including various dietary factors
simultaneously.
RESULTS
Table 1 gives the distribution of cases and controls
according to sex, age, education and smoking habits.
The median ages of cases and controls were compar-
able, but oropharyngeal cancer cases were substan-
tially less educated than controls: the age- and
sex-adjusted RR for the lowest versus highest level of
education was 6.2 (95% CI = 3.2-12.5). A similarly
strong inverse association emerged when head of the
household's occupation was used as an indicator of
social class. Smoking was the strongest determinant of
oropharyngeal cancer risk in this study: compared to
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TABLE 1 Distribution of 105 cases of oral and pharyngeal cancer and
1169 controls according to sex, age, education and smoking habits.
Milan. Italy I987S9
Sex
Males
Females
Age
<45
45-54
55-64
65-74
Education (years)*
<7
7-11
S=12
Smoking habits
Never smokers
Ex-smokers
Pipe/cigar smokers
Cigarette smokers
<15/day
15-24/day
Jt25/day
Oral and pharyngeal cancer Controls
Number
89
16
7
39
41
18
80
18
7
8
11
2
10
51
23
%
84.8
15.2
6.7
37.1
39.0
17.1
76.2
17.1
6.7
7.6
10.5
1.9
9.5
48.6
21.9
Number
875
294
235
330
353
251
552
349
260
423
244
7
167
205
123
%
74.9
25.1
20.1
28.2
30.2
21.5
47.2
29.9
22.2
36.2
20.9
0.6
14.3
17.5
10.5
T h e sum of strata docs not add up to the total because of missing
values.
never smokers, the RR was 4.3 for ex-smokers, 11.0
for current smokers, and rose to 17.9 for heavy
smokers.
Available indicator foods are presented in Table 2 in
terms of distribution into approximate frequency ter-
tiles and corresponding age- and sex-adjusted relative
risks. Among 17 items considered, six (milk, meat,
cheese, carrots, green vegetables and fruit) were inver-
sely and significantly related to oral and pharyngeal
cancer risk. The strongest protection was apparently
associated with more frequent fruit consumption, with
RRs of 0.6 and 0.1 in the intermediate and highest ter-
tiles. No relation emerged with wholemeal bread or
pasta, various types of fats, or coffee, while alcohol
consumption was directly related to oral and pharyn-
geal cancer: compared with subjects drinking less than
four drinks per day, the RR was 1.7 for four to six and
5.8 for over six drinks per day.
The items showing significant associations were
further analysed in two series of multiple logistic
regression equations, including (i) the major non-die-
tary covariates, and (ii) both non-dietary variables and
food items (Table 3). Allowance fora number of iden-
tified potential distorting factors explained only part of
the associations observed, but a significant relationship
was still evident after multivariate analysis for alcohol
(RR = 3.8 for the upper consumption tertile), and a
significant protection remained for fresh fruit
(RR = 0.3 for the upper tertile). Thus, although inter-
pretation of the models simultaneously including vari-
ous food items is hampered by problems of collinearity
between various terms, these results may be taken as
suggestive evidence that alcohol and fruit are the most
relevant (respectively risk and protective) factors in
oropharyngeal carcinogenesis.
Table 4 presents the relationship with fruit consump-
tion in separate strata of tobacco and alcohol consump-
tion. No appreciable interaction emerged with these
two major identified risk factors for oral and pharyn-
geal cancer, and the pattern of risk was consistent
across various strata examined.
DISCUSSION
The results of this study are in broad agreement with
previous work, and in particular confirm that tobacco
and alcohol are the strongest determinants of oral and
pharyngeal cancer risk in developed countries.3'4JO"22
Further, they indicate that the disease has consistently
negative socioeconomic correlates, and suggest that a
poor diet is probably an independent factor influencing
carcinogenesis for the oral cavity and pharynx. The
relative risk was decreased by 40 to 70% in the upper
tertile of consumption of milk, meat, fruit and veg-
etables, which represent indicators of a more affluent
diet in this population. The strongest protective effect
was apparently given by fruit, and the protection was
consistent across strata of tobacco and alcohol and per-
sisted after allowance for other food items was made
using multivariate analysis.
This is consistent with the results of a large, popula-
tion based case-control study conducted in several
areas of the US,12 which found a significant protection
by fruit and several nutrients with fruit as a major
source (Vitamin C, carotene, fibre), but no association
with vegetables or with the same nutrients in veg-
etables. Similar strong protective effects of fruit intake
have been observed in studies on oesophageal23"24 and
laryngeal25'26 cancers.
It is difficult, nonetheless, to formulate hypotheses
on which component of fruit may be specifically pro-
tective, or whether a diet rich in fruit simply represents
a non-specific favourable indicator of risk. The ques-
tionnaire sought consumption information on a
number of important sources of Vitamin A in the
Italian diet and, although based on a restricted selec-
tion of indicator foods, may be sufficient to study this
micro-nutrient.27 As in a previous American study28
carotenoids, but not retinoids, were inversely related
with risk of cancer of the oral cavity and pharynx, but
the association was weaker than that with measures of
fruit consumption (RR for the upper tertile = 0.3,
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TABLE 2 Relation of oral and pharyngeal cancer risk with frequency of use of selected indicator foods and beverages. Milan, Italy, 1987-89
Food or beverage
Milk
Meat
Liver
Eggs
Ham & salami
Fish
Cheese
Carrots
Green
vegetables
Fresh fruit
Wholemeal bread
or pasta
Butter
Margarine
Oil
Total fat score
Alcohol
Coffee
Frequency of
consumption*
<l;l-7;>7
<4;4-6;>6
<1;1;>1
<1;1;>1
<2;2;>2
<1;1;>1
<4;4-6;356
<1;1;>1
<7;7;>7
<7;7-13;>13
1;2;3
1;2;3
1;2;3
1;2;3
<5;5;>5
<4;4-6;>6
<2;2;>2
Frequency of consumption
No.
(Low)
49:439
43:365
80:917
25:339
36:423
46:457
41:382
68:550
53:445
45:238
92:937
41:647
89:982
7:98
41:480
33:730
41:438
of cases: No. of controlst
2
(Intermediate)
48:511
42:363
20:210
19:256
28:344
41:465
44:313
22:291
39:480
48:466
13:230
62:452
16:187
98:971
49:475
18:237
31:308
3
(High)
8:218
20:441
5:42
61:573
41:402
18:246
30:474
15:326
13:243
12:465
-
2:70
-
-
15:214
54:202
33:423
1
(Low)
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
Relative risk estimates^
2
(Intermediate)
0.8
(0.5-1.2)
1.0
(0.6-1.5)
1.1
(0.7-1.9)
1.0
(0.5-1.9)
0.9
(0.6-1.6)
0.9
(0.5-1.3)
1.0
(0.6-1.6)
0.6
(0.4-1.0)
0.7
(0.3-1.1)
0.6
(0.4-1.0)
0.6
(0.4-0.9)
2.1
(1.4-3.4)
0.9
(0.5-1.6)
1.4
(0.6-3.2)
1.1
(0.7-1.8)
1.7
(0.9-3.0)
1.0
(0.6-1.7)
3
(High)
0.3
(0.2-0.7)
0.4
(0.2-0.7)
1.4
(0.5-3.7)
1.5
(0.9-2.4)
1.2
(0.7-1.9)
0.7
(0.4-1.3)
0.6
(0.4-0.9)
0.4
(0.2-0.7)
0.4
(0.2-0.8)
0.1
(0.1-0.2)
-
0.4
(0.1-1.7)
-
-
0.8
(0.4-1.4)
5.8
(3.6-9.3)
0.7
(0.4-1.1)
p value
<0.01
<0.001
n.s
n.s
n.s
n.s.
<0.05
<0.001
<0.05
<0.001
n.s
n.s
n.s.
n.s
n.s.
<0.001
n.s.
•Number of portions per weeks except for wholemeal bread and fats (subjective scores) and beverages (No. of drinks per day).
tFor some variables, the sum of strata does not add up to the total because of missing values.
^Relative risk estimates adjusted for age and sex.
S Reference category.
95% CI = 0.2-0.4). It is likely, therefore, that the
association with carotenoids was not specific, but
simply reflected a gerierally poorer nutritional status in
the cases. Along the same line, an explanation could be
offered for the appreciable protection in univariate
analyses by milk or meat, which was not observed in
studies from the US,12 and may simply represent non-
specific indicators of a more favourable diet typical of
and restricted to this population, or specific markers of
affluence and health awareness.
Besides the limited food list, there are several other
limitations in the present study, such as the fact that it
was not population-based, or the choice of hospital
controls'7 which has often been criticised particularly
in relation to the analysis of lifestyle habits or diet.
Although the diagnosis and the case or control status
was known to the interviewers, information bias was
probably not important, since the role of diet in oral
and pharyngeal cancer risk had not gained widespread
attention in Italy, and was only one of the issues of the
study, thus reducing the scope for differential attention
or recall. Further, participation was practically com-
plete, cases and controls came from comparable catch-
ment areas, and the results were consistent across
major diagnostic categories of the controls (surgical;
orthopaedics; others). In relation to confounding,
allowance for major potential distorting factors,
including smoking, alcohol and social class indicators
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TABLE 3 Multivariate relative risks of oral and pharyngeal cancer in relation to selected indicator foods. Milan, Italy, 1987-89
Food item
Milk
Meat
Cheese
Carrots
Green vegetables
Fresh fruit
Alcohol
Model
A*
B "
A*
B "
A*
B "
A*
B "
A*
B "
A*
B "
A*
B "
Relative risk estimates (and 95% confidence intervals) for frequency of
(Low)
1
It
It
It
It
It
It
It
It
It
It
It
It
It
It
consumption
(Intermediate)
2
1.0
(0.6-1.6)
1.3
(0.8-2.2)
1.1
(0.7-1.8)
1.4
(0.8-2.4)
1.2
(0.7-2.0)
1.2
(0.7-2.1)
0.6
(0.4-1.1)
0.8
(0.4-1.4)
0.9
(0.6-1.5)
1.1
(0.6-1.8)
0.6
(0.4-1.0)
0.7
(0.4-1.3)
1.5
(0.8-3.0)
1.5
(0.8-3.0)
(High)
3
0.4
(0.2-0.9)
0.5
(0.2-1.1)
0.5
(0.3-0.9)
0.6
(0.3-1.1)
0.7
(0.4-1.2)
0.8
(0.4-1.4)
0.4
(0.2-0.8)
0.6
(0.4-1.1)
0.6
(0.3-1.2)
1.0
(0.5-2.0)
0.2
(0.1-0.4)
0.3
(0.1-0.5)
3.6
(2.0-6.4)
3.8
(2.0-7.0)
p value
(Trend)
n.s.
n.s.
<0,05
n.s.
n.s.
n.s.
<0.01
n.s.
n.s.
n.s.
<0.001
•CO.OOl
<0.001
•CO.001
•Derived from multiple logistic regression models including terms for sex, age, area of residence, education, social class, and smoking.
"Der ived from models including simultaneously the above non-dietary covariates and all food items listed in this table.
t Reference category.
explained only part of the dietary associations
observed.
These and other limitations, therefore, do not
totally eclipse the major finding of the study, i.e. the
presence of strong associations between several indi-
cators of a less affluent diet and the risk of cancer of the
oral cavity and pharynx. Further, the observation that
fruit appears to be a particularly important protective
factor against these forms of cancer is of potential
interest, in terms of aetiological clues and preventive
implications.
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0.7
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tReference category.
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